Human mitochondrial thioredoxin reductase reduces cytochrome c and confers resistance to complex III inhibition.
The ubiquitously expressed mammalian thioredoxin reductases are selenoproteins that together with NADPH regenerate active reduced thioredoxins and are involved in diverse actions mediated by redox control. Two main forms of mammalian thioredoxin reductases have been isolated, one cytosolic (TrxR1) and one present in mitochondria (TrxR2). Although the principal target for TrxRs is thioredoxin, the cytosolic form can regenerate several important antioxidants such as ascorbic acid, lipoic acid, and ubiquinone. In this study we demonstrate that cytochrome c is a substrate for both TrxR1 and TrxR2. In addition, cells overexpressing TrxR2 are more resistant to impairment of complex III in the mitochondrial respiratory chain upon both antimycin A and myxothiazol treatments, suggesting a complex III bypassing function of TrxR2. Furthermore, we show that cytochrome c is reduced by TrxR2 in vitro, not only by using NADPH as an electron donor but also by using NADH, pointing at TrxR2 as an important redox protein on complex III impairment. These findings may be valuable in understanding respiratory disorders in mitochondrial diseases.